Purpose: We conducted a study on women's preferred physician involvement in the decision to obtain genetic testing for breast cancer risk. Methods: Women from a primary care physician network completed a telephone survey and a written baseline questionnaire. Results: The majority preferred to make up their own minds.
In the traditional physician-patient relationship, the patient's primary obligations are to actively seek professional help when needed and then to cooperate with the physician's decisions and comply with them. 1 Arguments in favor of this paternalistic approach are based on the belief that physicians are experts in the field of health and illness and are, therefore, able to make the best decisions for the patient. The inherent inequality of knowledge between the physician and the patient is the motivation for this type of decision-making. It may also be too time consuming to present the patient with enough information to close this gap. It is also argued that it causes a patient an unnecessary amount of burden to be exposed to information they cannot comprehend. 2, 3 Since the 1960s, there has been a movement toward increased patient autonomy and involvement in decision-making. As a result, the concept of "informed consent" was recognized as a patient right in 1971. 1, 4 Patients are included in the decision-making process because they are increasingly informed and able to voice their own opinions about treatment options. 5, 6 Also, with medical technology continuously advancing, health care choices become more complicated and patient preferences become more important. Respect for autonomy has become a fundamental moral principle in bioethics, and it is argued that the physician's respect for the patient's autonomy is an integral part of her or his customary professional behavior. [7] [8] [9] Physicians can benefit by sharing medical decision-making, in that they are not solely responsible for the decisions made, which may result in a decrease in malpractice suits. 10, 11 Patients may benefit by feeling more in control over their lives in the face of an illness.
There are few studies investigating which form of medical decision-making is preferred or superior. Some studies state that more patient autonomy may lead to better clinical outcomes, more compliance, and more patient satisfaction with clinical practice, 1, [12] [13] [14] [15] but few of these are empirical studies. A study by Schulman found that patients who are active participants in the treatment process are significantly more likely to have their blood pressure under control. 16 Another study found less discomfort, greater alleviation of symptoms, and more improvement in medical conditions in "active" patients compared with "passive" patients. 17 Patients also expressed more control over their illness and more satisfaction with their physicians. Similar findings are reported by Lerman et al.: patient participation in decision-making and physician facilitation of patient involvement were significantly related to patients' satisfaction. 18 Patient satisfaction appears to be one of the factors associated with compliance with therapeutic regimen, which in turn often determines the effectiveness of a treatment.
Patient demographic characteristics, such as age and education, influence the preference in decision-making. Younger and more educated patients often prefer an active role. 19 -21 More consumer-oriented individuals and those who are accustomed to making their own decisions in other settings are also more likely to participate in the decision process. Another factor is the severity of a disease, where there is evidence that a patient's desire to make decisions declined as he or she faced more severe illnesses. 19 The nature of the medical decision to be made is also important. When different treatment options are similarly appropriate, physicians are more likely to elicit shared decision-making. When situations lack equipoise (e.g., in emergency care) or include conflict (e.g., where patient preferences are contrary to the physician's opinion), however, physicians are reluctant to share treatment decisions with patients. 21 There is little research on decision methods in situations for which medical data are unavailable, unknown, or ambiguous. It may be that exposing uncertainties causes anxiety to both the clinician and the patient. One can argue that the more ambiguous a medical procedure (i.e., risks and benefits are uncertain), the more the patient may want guidance from the physician. This may be especially true for patients who tend to see their health controlled by powerful others. 22 It may also be important in the trust patients have in their physicians or the knowledge patients have about a procedure.
Genetic testing for breast cancer risk is a procedure for which risks and benefits are currently uncertain and debated. Potential benefits are the relief of knowing that one is not a carrier after a negative test result, and the possibility of increasing screening behavior or obtaining interventions like chemoprevention or prophylactic mastectomy after a positive test result. There are also potential risks. Some women may decrease their screening behavior after a negative test result, taking the result as a "guarantee" that they will not develop breast cancer. 23 Many women will receive inconclusive test results, rather than gaining the new and clear information for which they had hoped. 24, 25 This inconclusive result will especially occur for those who do not have affected relatives who can be tested first. Family dynamics may change in the face of genetic testing. 26 Some women may feel pressured to get tested, although they do not want the test themselves, whereas others may experience "survivor guilt." Despite these limitations, many studies show that women (even women at low risk for breast cancer) are interested in obtaining a genetic test for breast cancer risk. [27] [28] [29] Women with a first degree relative (FDR) with breast cancer also propose free access to the test. A study by Audrain et al. reported that the majority of women indicated that they should be able to self-refer for genetic testing without needing a referral from a physician. 30 Another study found that 95% of women with a family history of breast cancer agree that a person should be able to have genetic testing against a doctor's recommendation. 31 There are no similar studies on women at low risk for breast cancer.
The purpose of this study was to elucidate women's preferences in decision-making in the context of genetic testing for breast cancer, using a population-based sample. How much physician involvement do women want in the decision to get tested? What are predictors of choosing one decision-making method over the other? Do demographic background variables like age or education play a role? Does a general tendency to believe that powerful others are in control over one's health influence decision-making methods in the context of genetic testing for breast cancer risk? If yes, then is this less the case for women who already have some knowledge on the subject or is it not the health locus of control but the trust in the physician that determines the decision-making method?
MATERIALS AND METHODS

Participants
Three hundred forty women were recruited through the largest primary care physician network in Washington state.
Women were eligible for the study if they were between 18 and 64 years old, had no personal history of breast or ovarian cancer, had not previously obtained genetic testing for cancer risk, lived in the Seattle/King County area (and planned to live there for the next year), were a patient at the network, were covered by a commercial health plan (not Medicare or Medicaid), and expressed the willingness and gave consent to be a participant in the randomized trial. The study was approved by the Fred Hutchinson Cancer Research Center Institutional Review Board.
Procedures
From the physician network, we selected two regions containing 10 clinics and received a list of all managed care patients who had a paid claim within the last year to get contact information that was most up to date. We sent each randomly selected potential participant a letter briefly describing the study (N ϭ 4,690). The letter requested the woman's permission to contact her by phone and provided a number to call to take her name off the contact list (N ϭ 65 called). Study staff called the remaining women for whom we had a valid address (N ϭ 3,933) and asked them to complete a brief telephone survey consisting of eligibility criteria, demographic information, and questions on perceived risk, cancer worries, and interest in genetic testing for breast cancer. All eligible participants then received a questionnaire packet in the mail (N ϭ 919). Women were asked to return the completed baseline survey and signed consent form in a postage-paid envelope within 2 weeks (N ϭ 340). The recruitment process is described in more detail in Helmes et al. 32 
Measures
The following variables were assessed in the baseline survey:
Demographic variables
We measured demographic variables using simple singleitem measures. Ethnicity, marital status, education, employment, and household income were measured by asking participants to choose from categories (see Table 1 ). Participants were also asked to write in their current age and the number of people supported by the income stated. Number of FDR was measured by collecting a complete pedigree of family cancer history, including all generations in memory. We asked the cancer family history of every family member, living or deceased, including the type of cancer, age of onset, whether it was the first or second cancer, and mortality.
Decision-making method
In the section on genetic testing for breast cancer risk, three items were used to measure how women prefer to make decisions about this procedure. Items were phrased, "I prefer to leave all decisions regarding medical tests to my provider" (Low Autonomy); "I prefer to make decisions about medical tests myself, after considering my provider's opinion" (Mixed Autonomy); and "If the risks and benefits are uncertain regarding a medical procedure, I'd rather my
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physician told me that and let me make up my own mind" (Ambiguous Autonomy). Answer choices were "strongly disagree" (1), "somewhat disagree" (2), "somewhat agree" (3), and "strongly agree" (4).
Health locus of control
We measured health locus of control (HLOC) with a scale developed by Wallston et al. 33 The scale measures three dimensions of HLOC beliefs: internal, powerful others, and chance. The scale includes six items for each dimension and scores on a 6-point scale from 1 (strongly disagree) to 6 (strongly agree). In this study we included the powerful others dimension (HLOC PO). The reported Cronbach ␣* of the scale was 0.67.
Knowledge on breast cancer genetics and BRCA1 testing
We assessed knowledge about genetics and testing by asking 11 true or false questions according to Lerman at al. 34 Items included, "A father can pass down an altered BRCA1 gene to his children" and "One half of breast cancer cases occur in women who have an altered BRCA1 gene." One point was given for each correct answer. The Cronbach ␣ was 0.77.
Trust in provider
Participants' attitudes toward their primary care provider were measured using a scale (unpublished) developed as part of a core set of instruments for a consortium of the National Institutes of Health-funded genetic testing projects (Cancer Genetic Studies Consortium). The scale is scored on a 4-point scale from 1 (strongly disagree) to 4 (strongly agree). The subscale Trust/Satisfaction has five items, including, "I feel I can trust my doctor's judgments" and "I am satisfied with my current health care provider." The Cronbach ␣ of the scale was 0.85.
Statistical analysis
We analyzed the data in three steps. First, we examined the frequency distribution of women's preferences in physician involvement in medical decision-making. As a second step in the analysis, we looked at different predictors of choosing a decision method. Different sets of regression analyses were used to test the predictive value of two background variables (age and education) and three psychological variables (HLOC PO, knowledge about genetics and testing and trust in provider) for the three decision-making methods. We used linear regression to test whether knowledge has a moderating effect on decision-making. A moderator is a variable that affects the relation between a predictor variable and a dependent variable. 35 To test the effect of the moderator, the interaction or product of the moderator and the independent variable is included in the regression equation, and if it proves to be significant, there is evidence for a moderator effect. 36 Third, we tested the mediating effect of trust in one's physician on decision-making again using linear regression. A mediator is a variable that accounts for the relation between the predictor and the dependent variable. 35 We estimated three equations: regressing the mediator on the independent variable, regressing the dependent on the independent variable, and regressing the dependent variable on both the independent variable and the mediator. If all equations prove the effect in the predicted di-*The Cronbach ␣ is the index of internal consistency of a test. rection and the effect of the independent on the dependent variable is less in the third equation than in the second, a mediator effect is present.
RESULTS
Study sample
The description of the study sample is given in Table 1 . Women in our sample were predominantly white (85%). For most ethnic groups, the distribution came close to the King County statistical profile of 1998, where 80% were white, 3% Nonwhite Hispanic, 5% African American, 10% Asian or Pacific Islander, and 1% American Indian. 37 The average age of our study sample was 40.7 years with a range of 19 to 64 and the majority was married or living with a partner (70%). Sixty-six percent of the women had a college degree or higher and the majority (86%) were employed either full-or part-time. With many married women and likely both partners working, it is no surprise that combined household income was fairly high, supporting an average of 2.5 individuals per household. The majority of the women in the sample had no FDR with breast cancer (85%), 14% had one FDR with breast cancer, and 1% had two.
Decision-making methods
Women's preferences of physician involvement in medical decision-making concerning genetic testing for breast cancer risk are presented in Table 2 . Our research questions stated different levels of patient involvement in decision-making. Very few women (7%) strongly agreed that they would prefer to leave all decisions regarding medical tests to their provider, and more than half the women disagreed with this statement (59%). Most women (86%) either somewhat or strongly agreed with the statement to prefer to make decisions about medical tests themselves, after considering their provider's opinion. Seventy-seven percent of all women strongly agreed that, when risks and benefits are uncertain regarding a medical procedure, they would prefer that their physicians would inform them of the risks and benefits and then let them make up their own mind.
Predictors of preferred decision-making method
First, we tested the effect of the background variables (age and education), HLOC PO, and knowledge in predicting the three different decision-making methods. Table 3 contains the results of those regression analyses.
In the background variables, education was a significant predictor for the decision-making method of Low Autonomy but not for Mixed or Ambiguous Autonomy. Age was not a significant predictor for any of the three methods. The background variable set contributed only 2% of the variance to Low Autonomy and virtually none to the other two decision-making methods. The second set of variables entered into the regression increased the explained variance for Low Autonomy to 15%. Both HLOC PO and knowledge were significant predictors of this set. We also entered the interaction of knowledge and HLOC PO into the equation. It was nonsignificant, thereby showing no moderator effect. For the other two decision methods, neither HLOC PO knowledge nor the product of the two were significant predictors and the explained variances only marginally increased by entering this set into the equations.
To test the hypothesis that trust in physicians has a mediating effect on the relationship of HLOC PO and decision-making method, we performed three regressions (see Table 4 ). The first regression tested the effect of the independent variable (HLOC PO) on the mediator (trust). As seen in the first equation of Table 4 there was a significant (P ϭ 0.036) positive relationship for this equation. The second regression tested the effect of the independent variable on the dependent variables (each of three decision-making methods). For the dependent variable Low Autonomy, this was highly significant (P ϭ 0.000) in a positive direction. For Ambiguous Autonomy, it was of marginal significance (P ϭ 0.061) in a negative direction. For Mixed Autonomy, there was no effect of the independent on the dependent variable. In the third regression, we tested whether or not the mediator affected the dependent variable. This was true for the first decision method of Low Autonomy, for which there was a highly significant positive relationship (P ϭ 0.000). Again, it was only marginally significant for Ambiguous Autonomy (P ϭ 0.070) and not at all significant for the second decision method of Mixed Autonomy. For Ambiguous Autonomy, HLOC PO was now a significant predictor (P ϭ 0.038), because the variable trust took up some of the standard error of the variable HLOC P. O. Women who wanted to make up their mind in ambiguous situations scored lower on the HLOC PO scale.
There was a mediator effect of trust in physicians on the relationship between HLOC PO and Low Autonomy, which can be seen in the ␤ value † of 0.318 for the third equation that was lower than 0.352 for the second equation. There was no mediator effect of trust for the decision method of Ambiguous Autonomy or for Mixed Autonomy, because adding trust to the equation did not lower the ␤ value for HLOC PO from the second to the third equation. The background variables of age †The ␤ value is the standardized regression coefficient. Values represent percentages.
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and education only explained up to 2% of the variance in any of the regressions; therefore, R 2 values were not presented separately. Education was a significant predictor of the decisionmaking method of Low Autonomy for the second and third equation, whereas age was not significant.
DISCUSSION
Data from this study support the hypothesis that many patients want to be autonomous in their medical decision-making concerning genetic testing for breast cancer risk. Although Table 4 Mediator effect of trust in physician on preferred decision-making some patients still preferred to leave all medical decisions to their provider, the majority of participants wanted to take their provider's opinion into account but then make the decisions themselves. When there was an element of ambiguity, almost all women stated that they would want to make up their own mind. This finding is of special interest in the context of genetic testing for breast cancer risk, for which most women in the general population, many physicians, and even some experts are undecided about possible risks and benefits of this procedure. If many women at low risk are interested in the test [27] [28] [29] and they want to make up their own mind about obtaining the test, one can expect that requests for this test will increase, independent of physician recommendation. The role of the physician then is to critically examine the need for genetic testing. 38 If a physician finds that an individual is not an appropriate candidate for genetic testing, thereby opposing the patient's will, then effective communication skills are essential. A paternalistic physician who states only that genetic testing is not an option may provoke some patients who are interested in the test and burden the physician-patient relationship. However, a physician who introduces shared decision-making will inform the patient about the limitations of the test, elicit the patient's reasons for wanting the test, and discuss possible misconceptions about the test. 39 Different factors may play a role in who prefers which decision-making method. Our data confirmed findings in the literature 19 -21 in that education significantly correlated with women's preference to leave the decision to their providers; women with more education were less likely to agree to let their provider make decisions about medical tests than those with less education. Age was not a significant correlate for the decision-making method. A possible explanation for this could be related to the fact that our study sample was limited to women age 18 through 64 and did not include any older women. The movement toward more patient autonomy has been ongoing for approximately 40 years, and most women of our sample were still young during the beginning of this movement and may have adapted to the new decision-making method.
Other factors that may play a role in medical decision-making are the degree to which patients see their health under the control of powerful others, the knowledge about a certain medical procedure, and a patient's trust in the physician. HLOC PO was a significant predictor of women's preference to leave medical decisions to their provider. The higher women scored on the HLOC PO scale the more they preferred leaving the decision to the provider. HLOC PO did not prove to influence the other two decision-making methods. This finding could be because answers to these two questions showed a ceiling effect. Most participants chose the same or similar answers, thus limiting the variance of these items.
The amount of knowledge about genetic testing for breast cancer risk and testing by was also a significant predictor of women's preference to leave medical decisions to their provider. Women with less knowledge about the test were more likely to choose this decision-making method. We had expected, however, that more knowledge about the test would also correlate with an increased preference for patient involvement in the other two decision-making methods, especially in ambiguous situations. This did not hold true and could again be due to the ceiling effect. We also tested the hypothesis that knowledge had a moderator effect on the decision-making method. A moderator effect would indicate that women who score highly on the HLOC PO scale prefer to leave medical decisions to their provider, but less so if they have extensive knowledge about a procedure. Our data did not support this hypothesis in that the moderator effect was not significant.
These data show that women do not base their decisionmaking method in ambiguous situations on the amount of knowledge they have about a medical procedure. Women in our study had low knowledge about breast cancer risk and testing. This finding is in concordance with data from other studies. 34, 40, 41 At the same time, many indicated that they prefer to make up their own mind about whether to obtain genetic testing for breast cancer risk. This finding adds another argument for sharing information and decision-making with patients.
Genetic counselors can assist with decisions about genetic testing. The goal of genetic counseling in the context of genetic testing for breast cancer is to inform the patient about the risks and benefits of the test and to put it in perspective for the individual. For example, a woman without a family history of breast cancer will learn that there is very little she can gain from taking the test. This modifies the concept of "nondirectiveness" of genetic counseling. In many situations, genetic counselors are said to espouse a nondirective method (e.g., leaving the decision whether to abort a fetus with down-syndrome or malformations to the parents). 42 In the context of genetic counseling for breast cancer risk, there is no reason to limit the counselor from making recommendations about a course of action, if a woman is not an appropriate candidate based on her family history. A partnership among a patient, a physician, and a genetic counselor could provide an appropriate and supportive situation for these important decisions.
We hypothesized that trust in one's physician could account for the relation between HLOC PO and the decision-making method. The question of whether to involve physicians in decision-making processes may not depend on the perspective that powerful others are in control of one's health but on the trust they have for their physicians' judgment. This mediator effect of trust in physicians on the relationship between HLOC PO and the preference to leave medical decisions to the provider proved to be significant; however, it was small, and HLOC PO still was the most significant predictor of the equation after trust had been entered. Therefore, both HLOC PO and trust were important correlates of preferring to leave medical decisions to the provider. Trust was not related to the other two decision-making methods (Mixed Autonomy and Ambiguous Autonomy). This finding rules out the hypothesis that women want to make their own decision in medical care because they do not trust their physicians.
There are some limitations of the present study. We used the term "medical test" in two of the questions and "medical pro-
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cedure" in the third. Because the terms were used in the section on genetic testing and followed each other, we do not expect that the terms were interpreted differently. Most women marked similar answer choices for the two decision-making methods of mixed autonomy and ambiguous autonomy. The limited variance restricts the use of these items as dependent variables to some degree; however, ambiguous autonomy had the least variance but still showed some marginally significant results; therefore, we decided to include them in analyses. Regression analyses did not allow any interpretation of causality; therefore, we cannot tell whether these women feel comfortable leaving their health in the hands of powerful others because they have trust in their physicians or whether they have trust in their physicians because they prefer to leave medical decisions to powerful others, thereby needing the trust as a means of dissonance reduction. 43 Finally, these data cannot be generalized to women from lower socioeconomic backgrounds. Even within this data set, education changed the response so future research must focus on broader demographic groups.
CONCLUSIONS
The study showed that women from the general population prefer increased patient autonomy and involvement in decision-making over medical paternalism by the physician in the context of genetic testing for breast cancer risk. This finding has practice implications in that women will ask their primary care providers for a referral to testing rather than a recommendation whether testing is appropriate for them. Physicians will need to face these requests with effective communication skills, informing patients about the test, and pointing out possible misconceptions. Other roles could be to discuss pros and cons and to refer patients for genetic evaluation. Thereby they can fulfill their role as gatekeepers to the test and prevent low-risk women from taking the test who will have no benefit from it.
Not all patients have the desire to participate in medical decision-making. Some patients may feel more comfortable leaving their health in the hands of powerful others, i.e., their physicians and other health professionals who make the decisions and tell the patients how to best cooperate with treatment regimens. Patients who have this external locus of control should not be forced to be autonomous in their health care. In a functioning physician-patient relationship, the physician will offer the patient a choice of the amount of information conveyed and the level of participation in the decision-making process, promoting confidence in the relationship. Physicians can make referrals to appropriate team professionals, such as genetic counselors, with follow-up if necessary. Finally, given the current data, allowing the patient to choose her path in the wake of education and discussion seems the best choice for further treatment.
